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Experimental General remarks:
All solvents used for chromatography were distilled. Reactions with moisturesensitive reagents were performed under an inert atmosphere. According to the standard protocols, solvents like DMF, DCM, THF, etc. were dried prior to use.
Reactions were monitored by thin-layer chromatography (TLC) carried out on 0.25 mm silica gel plates (60-F254). Products of the reactions were purified by column chromatography on silica gel. Column chromatography was performed over silica gel (60−120 mesh and 230-400 mesh) using hexane and ethyl acetate as eluents. NMR spectra were recorded with a 400 MHz ( and a catalytic amount of AIBN were added. The mixture was heated at reflux under a 100 W lamp for 7 h. After completion of reaction, the contents were filtered and the crude bromo product was washed with dry CCl 4 . The filtrate was concentrated under vacuum. The solid 22 was dissolved in dioxane:water (2:1, 21 mL) and heated at reflux for 24 h. After completion of the reaction as monitored by TLC analysis usual work-up was carried out. The crude was purified by column chromatography to afford 23 as a white solid in 45% yield (360 mg, 1.03 mmol) over two steps. R f = 0.3 in 1:5 166.7, 160.1, 156.8, 148.6, 115.4, 114.6, 105.6, 69.4 (CH 2 ), 63.0 (CH 3 ), 61.1 (CH 3 ).
4,6-Dibromo-3-hydroxy-5,7-dimethoxyisobenzofuran-1(3H)-one (24): To a stirred solution of the compound 23 (800 mg, 2.28 mmol) in dry CCl 4 (30 mL), NBS (450 mg, 2.51 mmol) and AIBN (ca. 20 mg) were added and the contents were heated at reflux under the exposure of a 100 W bulb for 1.5 h. The mixture was cooled to 0 °C, filtered and then concentrated under reduced pressure to afford a liquid (670 mg).
The crude product was then dissolved in dioxane: water (2:1, 20 mL) and heated at 100 °C for 7 h. After completion of the reaction, the usual work-up was performed and the residue was purified by column chromatography to afford phthalaldehydic acid 24 as a solid in 69% yield (577 mg, 1.57 mmol) over two steps. mp 194-196 4, 160.1, 155.7, 148.7, 116.7, 115.8, 107.8, 97.3 (CH) , 62.9 (CH 3 ), 61.2 (CH 3 ). To a stirred suspension of the phthalaldehydic acid 24 (600 mg, 1.64 mmol) in water (10 mL) and THF (10 mL), KCN (160.2 mg, 2.46 mmol) was added in portions and the mixture was allowed to stir at rt for 10 min, the reaction mixture was then cooled to 0 °C and treated with conc. HCl (6 mL). Stirring was continued again at rt for 1 h and the kept overnight at 0 °C. The reaction mixture was worked up in the usual manner. The crude was purified by column chromatography to afford 12 in 75% yield (460 were added. After stirring for 3 h at rt, the reaction mixture was diluted with water (10 mL) and extracted with DCM (3 × 40 mL). The combined extracts were subjected to usual work-up. The resulting solution was concentrated and the residue purified by column chromatography to afford 31 (300 mg, 0.58 mmol) as an orange solid in 76%
yield. R f = 0.7 in 2: 181.6, 179.9, 159.9, 157.3, 156.4, 139.7, 136.6, 133.8, 132.0, 128.8, 128.4, 127.8, 127.5, 123.0, 121.7 (CH) Methyl 3-(6,8-dibromo-5,7-dimethoxy-4-(methoxymethoxy)-9,10-dioxo-9,10-dihydroanthracen-2-yl)oxirane-2-carboxylate (32): To a stirred solution of NaOMe (prepared in situ from 21 mg of Na dissolved in 2 mL of absolute MeOH at -10 °C), 350 mg (0.60 mmol) of aldehyde 31 in 0.1 mL (0.9 mmol) of methyl chloroacetate was slowly added. 11 After 2 h at −5 °C and then for another 4 h at room temperature, the reaction mixture was poured into 5 mL of ice-water containing 0.4 mL of AcOH.
The oil which settled at the bottom of beaker was extracted with ethyl acetate (3 x 30 mL 
5-(2-Hydroxypropyl)cyclohex-2-enol (35): To a stirred solution of compound 33
(300 mg, 2.17 mmol) in DCM (10 mL) at -78 °C, DIBAL-H (462.9 mg, 3.3 mmol) was added and the mixture stirred for 3 h. The reaction was quenched with saturated sodium potassium tartarate (5 mL) and the mixture worked up in usual manner with DCM. R f = 0.2 in 1:3 EtOAc:hexane. The product 34 (238.3 mg, 1.7 mmol) was subjected to the next reaction without further purification. It was dissolved in THF (20 mL) and treated with methyl magnesium bromide (1. 
1-(5-Oxocyclohex-3-enyl)propan-2-yl acetate (36): To a stirred solution of diol 35
(2.2 g, 17 mmol) in chloroform (10 mL), activated MnO 2 (14.8 g, 170 mmol) was added and the mixture stirred for 8 h. Another amount (7.4 g, 85 mmol) of MnO 2 was added till completion of the reaction. On completion of the oxidation, the contents were filtered through a sintered funnel. The filtrate was concentrated under reduced pressure and the residue dissolved in DCM (10 mL). This solution was treated with acetyl chloride (2.7 mL, 39.0 mmol), triethyl amine (4.2 mL, 7.8 mmol) and DMAP (10 mg) were sequentially. After 2 h at room temperature, the reaction mixture was quenched with water (10 mL) and worked up in usual manner. The crude product was purified by column chromatography to afford acetate 36 (1 g, 5.14 mmol) as an oil in 66% yield. R f = 0.4 in 1:5 EtOAc:hexane; 170.6, 149.5, 129.8, 68.4, 44.8, 44.1, 42.0, 41.8 32.3, 31.9, 31.8, 21.4, 20.6, 20.3 4, 181.2, 170.3, 161.7, 159.5, 158.7, 147.4, 133.0, 131.3, 124.6, 123.8, 121.3, 121.2 (CH), 115.6, 114.6, 69.5 (CH) Hz, 3H).
13
C NMR (100 MHz, CDCl 3 ): δ 185. 7, 181.5, 161.9, 159.7, 158.9, 148.7, 133.3, 131.7, 124.8, 124.0, 121.5, 121.4 (CH), 115.9, 114.7, 67.4 
